In recent times, IrTe 2 has attracted considerable interest because of its peculiar structural/electronic phase transition and the emergence of superconductivity upon chemical dop- an LDA calculation for the average structure and suggested the occurrence of band splitting of Te 5p that reduces the kinetic energy. Oh et al. 8 proposed that the polymeric Te-Te network in the trigonal phase is destabilized in the modulated low-temperature phase. Thus, the origin of the structural/electronic phase transition at ∼250 K remains unclear. Interestingly, superconductivity emerges at 3.1 K when the structural/electronic phase transition is suppressed *
q = (1/5, 0, −1/5) . Numerous studies have discussed the importance of the orbital degrees of freedom in Ir 5d. Pyon et al. 1 proposed t 2g orbital ordering in a manner analogous to NaTiO 2 . 5 Yang et al. 2 assigned a modulated structure to the charge-orbital density wave caused by the orbital-driven Peierls instability in terms of the local density approximation (LDA) calculation. Ootsuki 6 conducted an X-ray photoemission study of the Ir 4 f core level and suggested modulation of the charge density at the Ir site in a manner consistent with the orbital density wave. Other studies have focused on the importance of Te 5p orbitals. Fang et al. 7 conducted
an LDA calculation for the average structure and suggested the occurrence of band splitting of Te 5p that reduces the kinetic energy. Oh et al. 8 proposed that the polymeric Te-Te network in the trigonal phase is destabilized in the modulated low-temperature phase. Thus, the origin of the structural/electronic phase transition at ∼250 K remains unclear. Interestingly, superconductivity emerges at 3.1 K when the structural/electronic phase transition is suppressed were synthesized using a solid-state reaction. 1 Powder X-ray diffraction studies confirmed that the obtained samples had a single phase. The attempt to synthesize x = 0.50 failed; the pyrite RhTe 2 was formed as an impurity phase, indicating that the solubility limit of Rh is between x = 0.30 and 0.50. Lattice parameters were estimated by the Rietveld refinement using RIETAN-FP program. 9 The magnetization M was measured using Quantum Design MPMS and SQUID-VSM. Nonetheless, our results demonstrate that the structural/electronic phase transition of IrTe 2 is suppressed by isovalent Rh doping. We believe that this observation provides an insight into understanding the structural/electronic phase transition mechanism of IrTe 2 at ∼250 K.
A clue might be found in the mixed-valent thiospinels CuRh 2 S 4 and CuIr 2 S 4 . CuIr 2 S 4 exhibits a charge disproportionation/ordering transition of Ir at ∼230 K 12 that is considered a chargeorbital density wave. 13 This transition can be suppressed by isovalent Rh doping. 14 On the other hand, CuRh 2 S 4 remains a simple metal and exhibits superconductivity at 4.7 K. 15 The same physics may be active in Ir 1−x Rh x Te 2 .
In conclusion, the isovalent Rh doping of IrTe 2 suppresses the structural/electronic phase transition, resulting in the emergence of superconductivity at 2.6 K. The doping level of Rh that is necessary to suppress the transition is three times higher than that of other dopants. 
